We identified long-term (up to 12 weeks), bilateral changes in spontaneous and evoked pain behavior and baseline forebrain activity following a chronic constriction injury (CCI) of the sciatic nerve. The long-term changes in basal forebrain activation following CCI were region-specific and can be divided into forebrain structures that showed either: (1) no change, (2) an increase, or (3) a decrease in activity with regard to the short-term (2 weeks) changes we previously reported. All the rats showed spontaneous pain behaviors that persisted throughout the 12-week observation period, resembling the pattern of change found in four limbic system structures: the anterior dorsal thalamus, habenular complex, and the cingulate and retrosplenial cortices. In contrast, heat hyperalgesia was delayed in onset until 4 weeks following CCI, but then persisted, showing a nearly constant level of increased responsiveness. The forebrain activation that resembles this behavioral pattern of change is found in somatosensory cortex, and in the hypothalamic paraventricular nucleus and the basolateral amygdala. Finally, mechanical allodynia, which was maximal during the first 2 weeks following nerve injury and gradually recovered by the seventh post-operative week uniquely matches the time course of changes in ventrolateral and ventroposterolateral thalamic activity. Our results indicate that peripheral nerve damage results in persistent changes in behavior and resting forebrain systems that modulate pain perception. The persistent abnormalities in the somatosensory cortex and thalamus suggest that the sensory thalamocortical axis is functionally deranged in certain chronic pain states.
Introduction
Numerous papers have been published over the last decade using the Bennett and Xie (1988) animal model of chronic neuropathic pain in which loose ligatures are tied around the sciatic nerve. Behaviorally, this model has been very well characterized: animals develop spontaneous painrelated behaviors (abnormal paw postures, scratching, altered walking patterns), allodynia, and hyperalgesia to both thermal and mechanical stimuli (Bennett and Xie, 1988; Kingery and Vallin, 1989; Attal et al., 1990; Kupers et al., 1992; Coggeshall et al., 1993; Ro and Jacobs, 1993; Jacobs and Ro, 1994) . These pain syndromes appear to maximize around 2-weeks post-operative with a gradual return to control values by 4-10 weeks post-operative (Bennett and Xie, 1988; Attal et al., 1990; Kupers et al., 1992; Coggeshall et al., 1993; Ro and Jacobs, 1993; Jacobs and Ro, 1994) .
In attempts to elucidate the neural mechanisms of chronic pain, researchers have found ectopic discharges generated in the dorsal root ganglia (Kajander et al., 1992; Xie et al., 1995) and at the injury site (Tal and Eliav, 1996) . The abnormalities in the activity of dorsal horn cells have been observed: some neurons present spontaneous activity and/or long after-discharges (Hylden et al., 1987; Palecek et al., 1992; Kajander and Bennett, 1992; Laird and Bennett, 1993; Sotgiu et al., 1995) . An increase in spinal and supraspinal neuronal activity as estimated by the [
